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Summary
Introduction: A previous study demonstrated that performing a total knee arthroplasty through
a lateral approach including anterior tibial tuberosity (ATT) osteotomy (reﬁxed in its original
position) presented numerous advantages: correcting the preoperative patella lateral tilt and
improving postoperative patella tracking. We hypothesized that these improvements in patella
centering were, at least in part, due to an increased external rotation of the tibial component.
Postoperative scannographic studies were, therefore, undertaken to measure tibial component
rotation and analyze the results according the medial and lateral exposure used.
Hypothesis: Rotational positioning of the tibial component is inﬂuenced by the lateral or medial
approach selected at surgery.
Materials and methods: Forty-ﬁve CAT scans, performed according to the protocol criteria of
the French Hip and Knee Society (SFHG), were studied 3months postoperatively: 15 knees oper-
ated through the lateral approach and 30 knees operated through a standard medial approach.
The total knee utilized in all these cases was a posteriorly stabilized, ﬁxed-bearing, design. We
measured ﬁrst the angle formed between the perpendicular to the transverse axis of the tibial
component and the axis joining the ATT to the center of the knee; second we also measured
the coronal distance between the center of the component and the anterior tibial tuberosity
(ATT).
Results: In the group using the medial approach, the lateral position of the ATT was 7± 3mm
with a rotation angle of 18◦. In the group using the lateral approach these measurements were
respectively 1± 4mm and 2◦ (p < 0.0001).
Discussion: External rotation of the tibial component is substantially increased by the lateral
approach compared to the medial approach. Better exposure of the lateral tibial plateau is
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probably responsible of this difference. This increased external rotation improves postoperative
patella tracking.
Type of study: Prospective; comparative; non-randomized study; level 3.
© 2009 Elsevier Masson SAS. All rights reserved.
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(Introduction
In a preceding study, we showed that, in total knee arthro-
plasty, the lateral approach with osteotomy of the anterior
tibial tuberosity (ATT) allowed us, whatever the frontal axis,
whether in valgus or varus, to correct preoperative lat-
eral patellar tilting and to improve postoperative patella
positioning on the trochlea, by obtaining medial tilt better
tolerated than lateral tilt [1]. Correction was observed with-
out modifying the position of the tibial tuberosity, which was
always replaced in its bed without the effect of medializa-
tion. This approach did not result in greater morbidity than
with the medial parapatellar approach.
It was, therefore, hypothesized that correction could
have been due to:
• an effect of lateral retinaculum elongation because of
partial lateral patellectomy;
• better positioning in external rotation of the tibial part
because of better exposure of the lateral tibial plateau,
whereas the medial parapatellar approach can induce
tibial malpositioning in internal rotation. The latter
hypothesis needed to be conﬁrmed by a postoperative
scannographic study.
The objective of the present study was, thus, to mea-
sure postoperative rotation of the tibial baseplate and to
determine if the medial or lateral parapatellar approach
inﬂuenced rotational positioning of the tibial baseplate.
Materials and methods
In a prospective, comparative, non-randomized study, CT
scan was undertaken on 50 successive knees (January to May
2007) in 50 patients at 3months after primary total knee
arthroplasty, for gonarthrosis. Forty-ﬁve knees were inves-
tigated.
Fifteen knees were operated by the lateral approach
(eight with osteotomy to elevate the ATT resting on its bed
without medialization and seven without osteotomy of the
ATT) and 30 by the medial approach (10 by the subvastus
approach and 20 by the medial parapatellar approach). The
inclusion criteria for the lateral approach were the pres-
ence of genu valgum or lateral subluxation of the patella
(whatever the frontal axis). The two groups were thus not
comparable in terms of the frontal axis.
The prosthesis used was NexGen LPS Flex (Zimmer) with a
ﬁxed, symmetrical plate. Two keel models were employed: a
standard 45mm keel with an angular section, or a mini-keel
with a pyramidal section. In both cases, the metallic tib-
ial plate was identical and the shape of the keel could not
inﬂuence rotation. The femoral and tibial cuts were made
r
(
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(eparately, with the femur being cut ﬁrst. Rotation of the
emoral part was adapted by navigation to measurement
f the posterior condylar angle by preoperative scan. Rota-
ion of the tibial baseplate sought to position the test tibial
mplant in parallel with the femoral part in complete exten-
ion (self-adjustment of Anglo-Saxon authors). Rotation of
he tibial part was not navigated. The tibial slope was 6◦.
The scannography protocol was the one proposed by the
rench Hip and Knee Society (SFHG) at its presentation to
he Congress of the French Society of Orthopaedic Surgery
nd Traumatology (SOFCOT) in 2007. Analysis was performed
y the same independent observer (DP), with Dicom Toolbox
oftware, version 1.2, on images in Dicom format.
This protocol for the tibia side consisted of measuring: on
he one hand, the angle formed by a line perpendicular to
he transversal axis of the tibial baseplate passing through
ts center and the line linking this center to the middle of
he ATT.
On the other hand, the distance between two lines per-
endicular to the transversal axis of the baseplate, one
assing through the center of the baseplate and the other
hrough the middle of the ATT (Fig. 1).
The transversal axis of the tibial baseplate was deter-
ined by the cut passing through either the posterior edge
f the baseplate (Fig. 2a), or by the pyramidal keel whose
hape made it possible to trace this axis; then, the position
f the center of the keel was established (Fig. 2b).
The median point of the ATT was determined on the
sual cut. The cut through the ATT was superposed if mea-
urements could not be taken on the same cutting plane.
wo measurements could then be taken (Fig. 1). They were
agged by ‘‘+’’ when the center of the ATT was lateral in
elation to the center of the baseplate, and by ‘‘−’’ in the
pposite case.
Preoperative morphology of the proximal tibia was not
nalyzed.
Statistical analysis was performed with StatView soft-
are, using Fisher’s PLSD test, with an alpha risk of 5%. Beta
isk was not calculated.
esults
orty-ﬁve scans could be analyzed. Five scans were not
nterpretable for the measurement of tibial baseplate rota-
ion because the cuts did not descend to the ATT.
In the medial group, the average distance between the
enter of the ATT and the center of rotation was +7± 3mm
minimum 1, maximum 16mm), and the average angle of
otation was +18± 8◦ (internal tibial baseplate rotation)
minimum +1◦, maximum +36◦) (Table 1 and Fig. 3).
In the lateral group, the average distance between the
enter of the ATT and the center of rotation was +1± 4mm
minimum (5, maximum +7mm) and the average angle of
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Figure 1 (a): measurement of rotation angle of the tibial part between a line passing through the center of the keel perpendicular
to the transversal axis of the baseplate and a line between the center of the keel and the middle of the anterior tibial tuberosity
(ATT); (b): measurement of the distance between the line perpendicular to the transversal axis of the baseplate passing through
the center of the keel and its parallel passing through the center of the ATT.
Figure 2 The transversal axis of the baseplate can be better appreciated from the posterior edge of the plate (in case of
symmetrical plates) or from the keel if its angular form makes it possible to appreciate this axis.
Figure 3 (a): average implant-anterior tibial tuberosity (ATT) distance according to the medial or lateral approach in cm; (b):
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Pverage angle according to the medial or lateral approach in de
otation was +2± 11◦ (internal rotation) (minimum (14◦,
aximum +19◦). In six out of 15 cases, the tibial base-
late was in external hyperrotation: the ATT was medial
n comparison to the middle of the baseplate. The differ-
nce between the two groups was statistically signiﬁcant
p < 0.0001). The lateral approach led to positioning of the
ibial baseplate in increased external rotation compared to
he medial approach (Fig. 4).
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iscussion
atellar complications are very frequent after total knee
rthroplasty [1]. Residual patellar malpositioning, whose
adiological translation is tilting and/or slippage, con-
ributes to the occurrence of complications [2—4]. Tilting
as a variable frequency, of 0.8% according to Brick and Scott
Inﬂuence of lateral versus medial exposure in external rotation o
Table 1 Results on a case-by-case basis.
Medial approach ATT distance (mm) Center-ATT angle (◦)
1 6 20
2 2 3
3 16 36
4 8 17
5 8 24
6 6 18
7 11 28
8 11 22
9 03 8
10 06 17
11 11 24
12 11 22
13 6 14
14 13 29
15 8 19
16 8 25
17 7 14
18 4 13
19 1 1
20 6 12
21 6 20
22 7 18
23 4 15
24 9 19
25 2 4
26 9 26
27 9 21
28 7 15
29 6 15
30 12 27
Lateral approach
1 7 18
2 6 9
3 −5 −11
4 −3 −6
5 3 6
6 2 4
7 1 2
8 4 11
9 −4 −12
10 −2 −9
11 −5 −14
12 6 19
13 25 6
14 −2 −4
15 5 10
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Second, the two groups are not comparable in terms ofDistances in millimeters are indicated by ‘‘+’’ in the event of
ATT lateroposition and by ‘‘−’’ in cases of ATT medioposition.
ATT: anterior tibial tuberosity.
[5], up to 45% according to Bindelglass and Vince [4]. Lat-
eral tilting is the most frequent [5—7]. It is also the most
pejorative. Laughlin et al. [8], in fact, showed that lateral
tilting tends to be accentuated with time, unlike medial tilt-
ing which tends to improve. The level of tilting is all the
more signiﬁcant when there is preoperative patellar malpo-
sitioning [8].
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The causes of slippage and/or of residual tilting are man-
fold:
obliqueness of the patellar cut;
the existence of preoperative tilting;
the lateral position of the patellar button on the patella
bone and;
internal rotation of the femoral part [1,9,10].
Berger et al. [11], in a postoperative scannographic study
n 1998, underlined the pejorative character of summation
f internal rotation of the femoral component and inter-
al rotation of the tibial component. It is in this population
hat the largest number of femoropatellar complications is
ound, their frequency and seriousness increasing with the
everity of malrotation, in the absence of a frontal axis
efect [11].
The frequency of residual tilting led to frequently pro-
osed sectioning of the lateral patellar retinaculum during
rthroplasty by the medial approach. This gesture, of which
he effect on tilting is not certain, heightens the risk of early
atellar fracture [12].
Few authors were interested in the inﬂuence of the sur-
ical approach to patella positioning. Burki et al. showed
hat the lateral parapatellar approach with elevation of the
TT makes it possible to restore good patellar kinematics
13]. According to Vielpeau et al., stability of the patella is
ne of the advantages of the lateral approach: correction
f preoperative lateral tilting is possible provided good lig-
mentary balance is obtained in ﬂexion [14]. In addition,
orbidity from this approach is not greater than by the
edial parapatellar approach [14,15].
In our preceding study [1], we demonstrated that the
edial approach does not make it possible to correct
reoperative tilting, even in cases of lateral retinaculum
ectioning. By the lateral approach, on the other hand, not
nly is lateral tilt corrected, but we even see better tol-
rance of medial patellar tilting [8]. The ATT was always
epositioned in its bed without the effect of medialization,
nd correction of the tilt is thus related to other factors.
e hypothesized better positioning in external rotation of
he tibial part, because of better exposure of the tibial
late, whereas the mediopatellar approach could induce tib-
al malpositioning in internal rotation because of constraints
mposed by the presence of the patellar ligament.
This scannographic study conﬁrms our hypothesis but has
wo methodological weaknesses.
First, it is mono-observer-independent, with no intra-
nd interobserver analysis. Thus, we cannot afﬁrm repro-
ucibility of the measurements. The prosthesis used has
he advantage of wings on each side of the keel, which
acilitates measurement of the transversal axis and thus
ppreciation of rotation of the tibial component. There is
trong statistical signiﬁcance in the difference of rotation
bserved between the two groups.arus or valgus, the lateral approach being preferentially
sed for valgus or for patellar subluxations, but this does not
ave, in our opinion, the impact on exposure of the tibial
late and thus on the incidence of rotation of the tibial part.
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[igure 4 Example of external rotation by the lateral approa
elation to the center of the keel, and internal rotation by the
onclusion
xternal rotation of the tibial baseplate is more signiﬁcant
y the lateral than by the medial approach. The cause is
robably better exposure of the tibial plate. This external
otation favors good patella positioning. We thus conﬁrm
ur hypothesis of the systematic use of this approach with
r without raising the ATT, irrespective of the frontal axis,
hether in varus or valgus, when lateral tilting of the patella
s present pre-operatively.
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